Hypostomus laplatae (eigenmann 1907) have been little studied since their original descriptions. This study shows a comprehensive review of these species from the lower la Plata Basin, including their taxonomic history, distribution, color patterns, morphology, and ecological and molecular phylogenetic data. Morphological and phylogenetic analyses based on D-loop sequences suggested that H. commersoni can be separated into two subclades, or subgroups. Based on these results and on the non-overlapping distribution range of the two subclades, we conclude that they represent two distinct species, thereby revalidating H. spiniger. The results also suggest that H. paranensis should be considered as species inquirenda and H. cordovae as valid species. This integrated approach provides key information for assessing the conservation status and biogeographic aspects of the genus Hypostomus in the lower la Plata Basin.
INTRODUCTION
Within the family loricariidae, Hypostomus lacépède 1803 is the most diverse genus, with more than 146 valid species (eschmeyer et al. 2017 ). The species are widely distributed in South America, from Costa Rica to the Salado River Basin in Argentina (Ringuelet 1975) . Two recent studies show the phylogenetic relationships of several species of Hypostomus in the southern part of its distribution, which comprises the lower Paraná and the Río de la Plata Basin (Cardoso et al. 2012 (Cardoso et al. , 2016 .
Total DNA was obtained using the saltextraction protocol (Aljanabi and Martinez 1997) . The PCR amplification of the control region (D-loop) of the mitochondrial DNA was performed as in Cardoso et al. (2011) . The PCR products were purified and sequenced by Macrogen Inc. (Korea). New sequences were deposited in genBank for: H. commersoni (JF290450 to JF290458, Mg457220 to Mg457223, Mg457234 to Mg457242), H. cordovae (KX852401 to KX852410), H. laplatae (KX852411 to KX852418), and H. spiniger (Mg457224 to Mg457233). Also, published data for Hypostomus (Montoya-Burgos 2003 , Cardoso et al. 2012 were used, so some specimens were incorporated only in the molecular analyses (see Fig. 1 ). In total, 109 sequences were edited and manually aligned using Bioedit 7.0.1 (Hall 1999) . Two phylogenetic analyses were conducted, regardless of species assignment. Appropriate substitution models were selected with the Akaike information criterion (AIC) and the phylogeny was inferred using maximum likelihood (Ml) implemented in MegA.7 (Kumar et al. 2016) . Confidence values for the limits of the ML tree were computed with 1000 bootstrap replications (Felsenstein 1985) . Subsequently, Bayesian inference (BI) analysis was conducted in MrBayes 3.2.2 Ronquist 2001, Ronquist et al. 2012) on CIPReS Science gateway (Miller et al. 2010) . Four chains were run simultaneously (three heated, one cold) for 30 million generations, with sampling every 500 generations. Following graphic analysis of the evolution of the likelihood scores, the first 25% of generations were discarded as burn-in. The remaining trees were used to calculate the consensus tree.
Measurements were made using an essex digital electronic calipers with 0.1 mm accuracy following the methods of Boeseman (1968) and Weber (1985) . Morphometric characteristics are expressed as percentage of standard length (Sl) or head length (Hl). Analysis included 21 continuous morphometric variables and 12 discrete meristic variables of 91 specimens (Tables I and  II) . Missing data were estimated using the leastsquares method with Sl as explanatory variable. All measurements were standardized according to Sl and log-transformed to control for size. This transformation, equivalent to the additive log ratio of Aitchinson (1986) , controls for size effect, preserves and linearizes allometric growth, and prevents spurious correlations of simple ratios (Atchley et al. 1976 , Atchley and Anderson 1978 , Hills 1978 . The data were submitted to a between-class analysis (BCA), a particular case of principal component analysis (PCA) with respect to instrumental variables in which there is only a single factor as explanatory variable. In this case, species was used as the explanatory factor. To explore the more closely related species, a second analysis, based on 30 specimens of H. commersoni, 31 of H. spiniger, five H. affinis (Steindachner 1877) , two H. interruptus (Miranda Ribeiro 1918) and three H. ancistroides (Ihering 1911 ) was submitted to further BCA. Both analyses were performed with the ade4 1.4-14 (Dray and Dufour 2007) package in R 3.4.1 (R Core team 2014). Assessment of the conservation threat level of the analyzed species was primarily based on the application of the IUCN Red list Criterion B (IUCN 2001 ). This criterion focuses on two spatial measures related to the distribution of the species: area of occupancy (AOO) and extent of occurrence (eOO) (IUCN 2017 ). Both measures were performed with the ConR (Dauby 2017) package in R 3.4.1 (R Core team 2014) according to IUCN (2017) . range in the lower la Plata Basin and Dos Patos lagoon. The alignment of the mitochondrial D-loop region comprised 584 positions (from which 167 were variable) and 100 sequences of Hypostomus, plus nine outgroups. The best-fit substitution model found for the dataset was gTR+I+g. evolutionary relationships within the genus (Fig. 2) were similar to those reported by Montoya-Burgos (2003) and Cardoso et al. (2012 Cardoso et al. ( , 2016 , with four main lineages: D1, D2, D3, and D4 (Fig. 2) . However, in the analyses, the statistical support was generally low among species, generating polytomies in the BI tree due to the collapse of some branches supported by posterior probabilities < 0.5. Nevertheless, in both the Ml and BI analyses, all specimens collected in the lower Río de la Plata Basin appeared in four strongly supported and reciprocally monophyletic clades. These phylogenetic results indicated that the specimens identified as H. commersoni are organized into two non-sister subclades. One subclade comprises the specimens collected in the Uruguay River and Dos Patos lagoon, corresponding to the species previously recognized as H. spiniger, which is revalidated here and is the name that will be used henceforth (see Remarks section of Results and Discussion). 
MORPHOMeTRIC ANAlYSeS
The first morphological dataset, comprising the four analyzed species, showed a clear structure on the first two axes of the BCA (Fig. 3c) . The species were chiefly aligned along the first axis (Fig. 3a) . On the negative side of axis 1, H. cordovae corresponded to high number of dentary and premaxillary teeth, inter-dorsal distance, and caudal-peduncle length (Fig. 3b) . On the positive side of axis 1, H. commersoni and H. spiniger are characterized by high values of snout length, inter-orbital width, pelvic-fin spine length, orbit diameter. On the negative side of axis 2, H. laplatae corresponded to high values for dorsal plates below the dorsal-fin base, lateral scute series, plates bordering the supraoccipital, and postanal plates. The second morphological dataset was based on the five most closely related species of the D2 lineage defined in the phylogenetic tree. This BCA was mainly structured on the first two axes (Fig. 4c) Tables I  and II (Fig. 6 ). According to the BPA (Fig. 4) , other morphological characters might differentiate H. commersoni from H. spiniger but the range of these features partially overlaps: dentary and premaxillary teeth, plates between adipose and caudal fins, plates between dorsal and adipose fins, thoracic length, mandibular ramus length, caudalpeduncle depth, and orbit diameter, and by lower values of predorsal length and dorsal-fin spine length.
DeSCRIPTION
Morphometric and meristic data in Table I . Overall view of body shape in Fig. 5 . Dorsal profile rather straight from snout tip to interorbital area. Dorsal plates between end of dorsal-fin and adipose-fin spine flattened. Body width at cleithral region greater than head depth. Head covered dorsally with plates. Mouth rounded, lower lip not reaching transversal through gill openings, ventral surface covered with numerous small papillae. Dorsal-fin rays II,7; slightly convex. Adipose-fin spine curved inward. Pectoral-fin rays I,6; posterior border straight. Pectoral-fin spine slightly curved inward surpassing pelvic-fin origin when depressed. Pelvic-fin rays I,5; posterior border slightly curved. Pelvic-fin spine surpassing anal-fin origin when depressed. Anal-fin rays I,4; tip reaching seventh plate after its origin. Anal-fin rays progressively increasing in size, third branched ray usually longest. Caudal-fin rays I,14,I. Lower caudal-ray longer than upper.
COlORATION
Background color of head and trunk dark brown or gray with small, irregular-shaped black spots on head and larger and more widely-spaced spots on dorsum, some specimens with more prominent dots. All fins dark brown or gray with inter-radial membranes hyaline and irregularly-shaped small black spots. Abdominal region light brown or gray, usually with vermiculated spots but some specimens without. Coloration is more pronounced in live specimens.
geOgRAPHIC DISTRIBUTION
Hypostomus commersoni inhabits the lower Paraná, including the Iguazú (garavello et al. 2012), Paraguay, Río de la Plata, and Dulce Rivers. In a thorough survey of Hypostomus species from the Paraíba do Sul River, Mazzoni et al. (1994) concluded that H. commersoni does not occur in this river basin, and that previous citations of this species in this river were misidentifications. Similarly, Oyakawa et al. (2005) confirmed its absence in the Ribeira de Iguape River system. The present analysis of Hypostomus specimens from the Uruguay River and the Dos Patos lagoon system previously identified as H. commersoni revealed that these specimens exhibit several discriminating features when compared to those from the Río de la (Figs. 6-8 ).
According to the BPA (Fig. 4) , other morphological characters might differentiate H.
spiniger from H. commersoni but the range of these features partially overlaps: dentary and premaxillary teeth, plates between adipose and caudal fins, plates between dorsal and adipose fins, thoracic length, mandibular ramus length, caudalpeduncle depth, and orbit diameter, and by lower predorsal length and dorsal-fin spine length.
DeSCRIPTION
Morphometric and meristic data in Table I . Overall view of body shape in Figs. 7 and 8. Dorsal profile nearly straight from snout tip to inter orbital area. Dorsal plates between the insertion of the dorsal fin and adipose fin. Body width at cleithral region greater than head depth. Head covered dorsally with plates. Mouth rounded, lower lip not reaching transversal line through gill openings, ventral surface covered with numerous small papillae. Dorsal-fin rays II,7; margin straight. Adipose-fin spine curved toward the body. Pectoral-fin rays I,6; posterior border straight. Pectoral-fin spine curved slightly inward. Pelvic-fin rays I,5; posterior border slightly curved. Pelvic-fin spine extends past analfin origin when depressed. Anal-fin rays I,4; tip reaching seventh plate posterior to the origin. Analfin rays progressively increasing in length, third branched ray usually longest. Caudal-fin rays I,14,I. 
COlORATION
Background color of head and trunk dark brown or gray, small, irregular black spots on head and larger and more widely spaced spots on dorsum, some specimens with more prominent spots. All fins dark 
DeSCRIPTION
Morphometric and meristic data in Table II . Overall view of body shape in Fig. 9 . Dorsal profile of body rises smoothly from snout to supraoccipital process, continuing to dorsal fin and descending to distal end of caudal peduncle. Height of body less than cleithral width. Body in cleithral region wider than depth of head. Body width constant to base of pelvic fins and narrows toward base of caudal fin. Head roughly triangular in dorsal view, with flattened area between orbits. Head covered with plates dorsally, except for area on snout tip. Slightly rounded snout with crest. labial disc rounded, upper lip with small papillae and lower lip covered by more than two rows of papillae, of which size decreases toward lip margin. Ventral surface of head and body completely covered by small plates. lateral line on median series of plates complete. Caudal peduncle compressed, especially posterior to adipose-fin spine. Dorsal and ventral surfaces of caudal peduncle slightly flattened. Dorsal fin I,7; dorsal-fin spine usually shorter than head length, posterior edge slightly convex or nearly straight. Dorsal-fin base without dermal ossifications, extended dorsal fin not reaching origin of adipose fin. Pectoral fins I,6; distal edge nearly straight, when extended reaching past origin of pelvic fins. In adult males, pectoral fins with well-developed odontodes. Pelvic fin I,5; extend past anal-fin origin when extended, distal edge rounded. Anal fin, I,4; external edge almost straight. Caudal fin, I,14,I; posterior margin concave. Ventral-most caudal-fin ray usually longer than dorsal-most.
COlORATION
Background color of dorsal and lateral regions of body dark gray with roughly circular black spots. Spots small and closely spaced on head, larger and more widely spaced posterior. Ventral region with light gray background color and circular, irregular, and kidney-shaped spots. In small specimens, spots forming series of crosswise bands on body: first on head, second at origin of dorsal-fin spine, third at sixth dorsal-fin branched ray, fourth anterior to adipose-fin spine, and final on 3 rd or 4th plate of caudal peduncle. Fins with black dots on inter radial membrane. In some specimens, dorsal fin with variable number of zigzagging black bands (Fig. 9 ). Dots on pectoral fin smaller than those on other fins. Black dots more prominent in live specimens. Background color of body yellowish brown in specimens from Segundo River Basin (Argentina).
geOgRAPHIC DISTRIBUTION
Hypostomus cordovae occurs in the Primero, Segundo, Cuarto, and Quinto Rivers in the Córdoba Province; in the Horcones River in Santiago del estero; the Juramento River in Salta; and in Del Cajón, Calera, and Salí Rivers in Tucumán Province. This species is also reported in Catamarca, Jujuy, Santa Fe (in the Carcarañá River), and San luis (liotta 2017). Ringuelet et al. (1967) cited H. cordovae from Ituzaingó, Corrientes (Paraná River), but the examination of this material allowed us to confirm that the specimens were misidentified.
eCOlOgICAl NOTeS
Specimens were recently obtained from seven rivers. The substrate of those rivers was mainly composed of sandstone boulders with patches of coarse sand and pebbles. Hypostomus cordovae was found in well-oxygenated waters (6.9-11.2 mg/l) with strong current. Water turbidity was 1.29- Eschmeyer et al. (2017) there are (several) syntypes in the MNAC (supposedly referring to the MACN), however, no specimens of Hypostomus paranensis are included in the collection or in the database of this museum.
later, günther (1880) described Plecostomus cordovae on the basis of a specimen originating from Córdoba. Berg (1895) proposed that P. cordovae is synonymous with Plecostomus commersonii affinis (eigenmann and eigenmann 1888) and mentioned that this species "se halla en los mismos ríos y arroyos que la especie típica Plecostomus commersoni (C. V.) Gunth" (…is found in the same rivers and streams as the type species Plecostomus commersoni (C. V.) Gunth). Several decades later, Ringuelet et al. (1967) and lópez and Miquelarena (1991) recognized H. cordovae as valid, considering H. paranensis as a junior synonym. Weber (2003) considered the name H. paranensis as "nomen oblitum" and H. cordovae as a "nomen protectum", however this was suggested without providing justification. More recently, Ferraris (2007) , based on the priority principle, established that H. paranensis is a valid species, and that H. cordovae is a junior synonym of H. paranensis. Recently, H. paranensis was included as a valid species on the list of species of Hypostomus from Argentina (Koerber and Weber 2014) . Based on the analysis of the literature and according to the International Code of Zoological Nomenclature (1999), the name H. paranensis is considered available. However, the exhaustive examination of specimens from the region surrounding the cities of Santa Fe and Córdoba strongly suggests that H. paranensis must be considered as species inquirenda. The morphological and molecular results show that all specimens from the Paraná River near Santa Fe City can be identified as H. commersoni. The examination of the holotype of H. cordovae and the new material from Córdoba indicates that this species can be clearly differentiated and is valid.
MATERIAL EXAMINED
BMNH 1878.4.4.1, holotype of Plecostomus cordovae, examined by photograph (Fig. 9) , Córdoba. CFA-IC-3140, 16, 40-171.7 mm Sl (10, 42.1-171.7 mm Sl), Horcones River, Santiago del estero. CFA-IC-3131, 17, 37.5-70.9 mm Sl (9, 37.5-70.9 mm Sl), del Cajón River, Tucumán. CFA-IC-3041-3053, 13, 40-216.8 mm Sl (8, 48.1-216.8 mm Sl), Salí River, Calera River, Tucumán. CFA-IC-11914, 2, 56-68 mm Sl, Primero River, in front of Isla los Patos, Córdoba. CFA-IC-3368, 10, 114.2-231.4 mm Sl, Mar Chiquita Basin, Anisacate River, Segundo River, Córdoba. CFA-IC-3734, 2, 65-87 mm Sl, Cuarto River, Córdoba. CFA-IC-3367, 10, 73.6-247.5 mm SL, Quinto River, near to Villa Sarmiento, Córdoba.
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Plecostomus laplatae eigenmann, 1907: 450-451, pl. 21 (Figs. 1-3 ). Type locality: Buenos Aires, Argentina. Paratype: CAS 77342 (Fig. 10) .
Plecostomus taeniatus Regan, 1908: 358. Type locality: Río la Plata, Argentina.
Plecostomus commersonoides Marini, Nichols and la Monte, 1933: 3-4. Type locality: Dársena Norte, Buenos Aires, Argentina.
DIAgNOSIS
Hypostomus laplatae can be differentiated from all remaining species of the genus by having the following features: bifid teeth (vs. spoon-shaped teeth), dark spots on a light background (vs. light spots on a dark background or not spotted), possession of four rough lateral ridges on flanks (vs. lacking strong ridges on flanks), 31-32 lateral series plates (vs. fewer than 30 in several species), 3-4 plates bordering the posterior margin of the supraoccipital bone (vs. 1-2 in H. commersoni and H. spiniger) and inter-orbital width (30.5-38.6% vs. 36.2-56.3% in Hl in H. commersoni and H. spiniger).
DeSCRIPTION
Morphometric and meristic data in Table II . Overall view of body shape in Fig. 10 . Dorsal profile of body convex from snout to supraoccipital bone, then continuing straight to origin of dorsal fin. Body height less than cleithral width. Cleithral region wider than head height. Body width constant to base of pelvic fin, then narrowing toward base of caudal fin. Head with flattened area between orbits. Slightly rounded snout, more than half length of head. Snout completely covered by small plates. Rounded labial disc, upper lip with small papillae and lower lip covered by more than two rows of papillae that became smaller toward labial margin. Bifid teeth. Relatively small eye; weak crest anterior to eye. Supraoccipital bone bordered by medial plate and 2-4 lateral plates. Smaller irregularlyshaped plates on head. Ventral surface covered by small plates including between pectoral fins and anterior to anus. Compressed caudal peduncle, mainly anterior to adipose-fin spine, length greater than depth. Dorsal and ventral surfaces of caudal peduncle slightly flattened. Dorsal fin I,7; posterior border slightly convex or almost straight. Pectoral fins I,6; border almost straight, extending past origin of pelvic fins. In adult males, pectoral-fin spines has well developed odontodes. Pelvic fins I,5, extending past origin of anal fin, rounded distal border. Anal fin, I,4; external border nearly straight. Caudal fin I,14,I; with concave margin. lower caudal-ray longer than upper.
COlORATION
Body and head dark grayish or brown background, with roughly circular spots of various sizes. Smaller and more numerous spots on head, more irregular spots in dorsal body. Ventral surface grayish-white, with irregular-shaped black spots. Fins with black spots on inter radial membrane, rays, and base, with exception of anal and caudal fins, uniformly colored; some specimens with a darker distal portion. Body and head more grayish background in live specimens. The examination of the holotype of H. cordovae and the new material from its type locality allows us to consider this species as valid. The molecular data showed that H. cordovae is closely related to H. commersoni; nevertheless, they are readily distinguished morphologically. The differentiation of these species is crucial, since they have the widest distribution of any fish species in the La Plata Basin. Haro and Bistoni (2007) stated that both species would be present in the Dulce and Cuarto Rivers. Both species were sampled in the Dulce and Salado Rivers but no evidence of sympatric distribution were found. Hypostomus cordovae was found exclusively in the headwaters of the rivers, on stony substrates and well-oxygenated, fast-flowing water, while H. commersoni is found primarily in lentic environments with muddy substrates. The ecological characteristics of H. cordovae support the premise that H. paranensis described from the marshes around Santa Fe cannot be considered the same species.
In this study freshly collected specimens of H. laplatae were compared with the species considered synonyms. The material concurs with the original description by eigenmann (1907) , and allows to conclude that H. taeniatus and H. commersonoides are the same species. However, the holotype of H. rachovii from Rio de Janeiro shows significant morphological differences: a narrower snout, wider interorbital distance, larger dorsal-fin base and a caudal fin with dark bars. These morphological features and the thousand kilometers separating the type locality of H. rachovii from the type locality of H. laplatae, suggest that H. rachovii is not a conspecific of H. laplatae. Similarly, Mazzoni et al. (1994) suggested H. rachovii as a junior synonym of H. punctatus Valenciennes 1840, also described from Rio de Janeiro. Hypostomus laplatae appears confined to the Lower Paraná River and the Río de la Plata. These data show that it is sympatric with H. aspilogaster, H. uruguayensis, and H. commersoni, and is one of the species with a southern distribution.
SPeCIeS CONSeRVATION STATUS
The IUCN Red list provides information on which species are most threatened and provides a basis for conservation priority. It is also a powerful tool for persuading governments to protect threatened species and their habitats (IUCN 2017) . The Red list is a valuable compendium of information on threats to species, but coverage of little-studied freshwater taxa in the list is limited (Barletta et al. 2010) . This is probably due to lack of knowledge of their taxonomic identity, distribution, evolution, and population dynamics (Baigún et al. 2012) . These gaps in the knowledge of freshwater taxa need to be recognized, as biased and underrepresented information compromises our capacity to describe existing biodiversity and to make accurate predictions of potential change (Hortal et al. 2015) . For these reasons, works about species distribution and check-lists of different regions are still very important (Cabrera et al. 2017 , Cardoso and Bogan 2015 . Based on criterion B, H. laplatae has small values of eOO and AOO and can consider into the Near Threatened category (IUCN 2017 ). The distribution range of this species is the greater urban area of la Plata Basin, impacting the quality of its water (Peluso et al. 2013) . The lower Paraná and Río de la Plata basins present high concentrations of solid waste, heavy metals, hydrocarbons, and persistent organic compounds, especially concentrated in sediments (FRePlATA 2005 , galindo et al. 2007 , Peluso et al. 2013 ). The conservation status of H. laplatae, with benthic habits, may be dramatically affected by the environmental conditions of its limited distribution range. Indeed, Hypostomus laplatae suffers continuing decline in habitat quality, this partial meeting of the criteria will make this species Near Threatened. Currently there are not data to evaluate the criteria i and iii for this species which is essential and should be analyzed in subsequent studies.
BIOgeOgRAPHY OF HYPOSTOMUS IN THe lOWeR lA PlATA BASIN To the known species from the lower la Plata Basin may potentially be added H. itacua Valenciennes 1836, which can be considered an "incertae sedis species" (Koerber and Weber 2014) , along with several reported unidentified Hypostomus sp (unpublished data). The phylogenetic tree (Fig.  2 ) concurred with those presented previously (Montoya-Burgos 2003 , Cardoso et al. 2012 and shows that H. laplatae belongs to a different lineage from H. commersoni, H. spiniger, and H. cordovae. This indicates that the diversity of Hypostomus in the lower la Plata Basin is significant, not only in number of species, but also in number of phylo-groups. elucidating phylogenetic relationships among Hypostomus of la Plata Basin is important for a better understanding of the biogeography of this basin.
Non-overlapping distribution ranges were found among the closely related species H. cordovae, H. commersoni, and H. spiniger belonging to the D2 lineage, with a distribution organized in a west-east geographic manner (Fig.  1) . In the western site of the lower la Plata Basin, H. cordovae inhabits the headwater streams in the piedmont, with strong flows and highly-oxygenated water rich in dissolved minerals. The substrate comprises rocks and stones (Miquelarena et al. 1990 , Isasmendi et al. 2007 . The species displays a morphology adapted to these environmental conditions, including a long, deep body and large mouth. Hypostomus commersoni and H. spiniger inhabit wide river channels: the Paraná River in the central area of the la Plata Basin, and the Uruguay River in the eastern la Plata Basin, respectively, rivers that are dissimilar in physical and chemical characteristics. The mean values of conductivity and suspended nutrients and solids are higher in the Paraná River than in the Uruguay River (Di Persia and Neiff 1986, Quirós and Cuch 1989) . The load of suspended solids contributed by the Paraguay and Bermejo rivers is the source of the high turbidity in the Paraná River (Bonetto 1986 ). In contrast, the Uruguay River presents high clarity associated with slower current and low suspended solids (INCYTH, 1978) . The substrate of the Paraná River consists of medium and fine sand and a large silt-clay fraction (Di Persia and Neiff 1986), while the Uruguay River has a rocky bed (Quirós and Cuch 1989). These characteristics persist until the Río de la Plata interior, where the north coast is sandy, while sediments on the south coast are principally silt-clays (Quirós and Cuch 1989).
Since there are no physical barriers to dispersion in the distribution areas of H. commersoni, H. spiniger, and H. cordovae, with the exception of some endorheic rivers for H. cordovae, the distribution of these species may be related to the contrasting environmental conditions of the tributaries of the lower la Plata Basin. This raises the question of the processes responsible for the diversification in this clade. given that the basins occupied by these species had a complex connection-disconnection history (lundberg et al. 1998) , two possible speciation events for these three species may be suggested: (i) an ancient allopatric speciation when the basins were separated, according to the hydrogeological hypothesis proposed by Montoya-Burgos (2003) or (ii) recent ecological speciation via dispersion after the connection among basins, as suggested by Silva et al. (2016) . To help resolve this question, a robust time-calibrated phylogenetic tree of the genus should be constructed to compare time of the separation events with the geological events reported. Understanding the role of hydrogeology and ecology in species divergence is central to the study of fish evolutionary diversification and historical biogeography. In this regard, the present work is an important source of geographic, ecological, and diversity data of the genus Hypostomus from the lower la Plata Basin that will contribute to a better understanding of the evolution and biogeography of Hypostomus.
